Two rhesus monkeys were trained on a lever-pressing task (35 lever presses for one pellet of food) and placed into isolation. Water was available ad lib. and the animals could 'work' for food at anytime they chose. Both animals exhibited a single major feeding period which repeated itself approximately every twenty-four hours, and while their individual performance curves were almost identical, their peaks were three hours apart. 141 
In describing the cyclic nature of events in biological systems, Halberg (1958) introduced the term 'circadian rhythm' to define rhythms whose frequencies were approximately twenty-four hours in length (circa, about; dies, day) . This term was adopted immediately to replace 'diurnal rhythm' and indeed was used almost exclusively in the now classical work on biological clocks which was the subject of the 1960 Cold Spring Harbor Symposium on Quantitative Biology.
It was at this same meeting that Aschoff (1960) pointed out that biological rhythms may be exogenous, in which case they are driven by some external force or entraining agent in the environment, or they may be endogenous, in which case they are spontaneous and usualIy possess a natural frequency whose period is close to twenty-four hours. These spontaneous frequencies were called 'free-running periods' by Pittendrigh (1960) .
With the advent of space flight, research on circadian rhythms took on a new role, primarily because orbital flight was accompanied by rapid changes in the day-night or light-dark cycle which together with temperature are known to be the major entraining agents or Zeitgebers (from Aschoffexogenous time givers) of biological rhythms. In developing laboratory models for measuring animal behaviour during space flight, Rohles & Grunzke (1961) showed that the rate of bar-pressing behaviour for food reward in a C57BL mouse was circadian in nature. In a subsequent study three chimpanzees were trained on a lever-pressing task for food or water. On this task, when the animal pressed a lever fifty times a yelIow and a green light were illuminated over two other levers; then if the lever by the yellow light was pressed the animal was rewarded with food but if the lever by the green light was pressed the reinforcement was water. During a 30-day isolation period the animals could perform anytime they desired and the results showed that two of the three animals developed eating and drinking rhythms with circadian periods (Rohles, Reynolds & Grunzke, 1963) .
More recently, Levere (1967) trained a Macaca nemistrina on a fixed-ratio reinforcement schedule (a fixed number of lever presses for one 190 mg of food) and then studied its behaviour for 90 days during rigidly controlled conditions of isolation. Even though water and food were available ad lib. over and above that which served as reinforcement for the lever-pressing task, the frequency of lever-pressing exhibited a 23-hour period.
In the first study, the rhythmical behaviour could be attributed to the physical factors in the surroundings since extreme care was not taken to control exogenous variables.
In contrast, the second study was designed specifically to study circadian rhythms in the isolated primate, and carefully minimized as many entraining variables as possible.
The handling of the behavioural task, however, was not as well controlled as in the first study.
For example, not only was food available ad lib.-which could affect the subjects' level of deprivation and hence the lever-pressing behaviour-but during the course of the experiment the behavioural task was changed from an FR 100 schedule (a fixed ratio of 100 lever presses for one 190 mg pellet of food) to an FR 25 schedule and finally to an FR 50 schedule. While these factors did not appear to affect the results, they constituted a deviation from the customary procedure which usually does not alter the behavioural task during the course of the experiment.
Because of these factors-the lack of isolation in one case, and the procedures regarding the behavioural task in the other-the present study was undertaken.
Specifically, its purpose was to study the free-running behavioural rhythms in the laboratory monkey as manifested in their feeding behaviour.
METHOD

Subjects
The subjects were two young rhesus monkeys (Macaca mulatta) who had not previously been used for any experimental purpose.
Apparatus
The apparatus consisted of a Foringer-type plastic monkey chair which was equipped with a lever and an automatic feeder for dispensing 0.15 gm (Deitrich and Gamble) food pellets. Water was available ad lib. throughout the experiment.
Lever responses were recorded and programmed with commercial operant conditioning equipment.
In order to maintain social isolation and prevent the animals from seeing and hearing each other, each chair with its animal subject was maintained in a separate 30 x 27 x 68 in (0.76 x 0.69 x 1.73 m) 'isolation booth'; these contained a.40 watt incandescent lamp which was mounted on the wall. Each booth had a ventilating fan and the room in which the booths were located was maintained at temperatures between 70 and 75 0 F (21.1-23.9 0 C).
PROCEDURE
The animals were trained on an FR 35 reinforcement schedule (35 lever presses for 1 pellet of food) and when their performance became stabilized the experiment was begun. The subjects were isolated from each other and were rewarded on an FR 35 reinforcement schedule whenever they chose to work. Both lamps remained illuminated throughout the experiment. The booths were opened once every twenty-four hours at random periods for cleaning the drop-trays and filling the feeder and water bottle. 
RESPONSES
RESULTS
After approximately six weeks, the subjects developed clearly defined work cycles. Representative mean hourly performance (lever presses) for six consecutive days is presented in Figs. 1 and 2 for monkeys A and B, 
DISCUSSION
At the outset, the results of this study demonstrate that the lever pressing technique provides an excellent means for studying spontaneous or 'freerunning' feeding behaviour.
Moreover, its success with primates should make it equally effective for studying similar behaviour in other species. In the case of rodents, the use of this procedure to study circadian rhythms should extend the research usually confined to the traditional activity drum.
That the monkey's feeding behaviour would exhibit a circadian period could have been predicted from previous work. It is interesting, however, that their eating is confined to a single major period during which they receive between 70 and 90 per cent of their food for the day. This finding agrees to some extent with the two studies cited above. In natural surroundings, much of the monkeys' activity and certainly that of the chimpanzee is spent searching for food and eating it; the extent of this activity is, of course, dependent upon the availability of food. It should be mentioned that no external hoarding behaviour was observed, although much of the food was directed to the cheek pouches.
While Levere's monkey developed a 23-hour lever-pressing periodicity, the monkeys in this experiment did not. As evidenced by the cumulative records, the performance characteristics of the two animals were almost identical and are typical of behaviour developed on a lever-pressing task of this type. However, the time of day they chose to eat was quite different. This is obviously a function of the individual differences between the animals which would become more apparent under conditions of isolation.
In fact, these results strongly suggest that the social environment must be added to light and temperature as an exogenous factor in the entrainment of circadian rhythms.
The results of this study may also have implications for the laboratory animal who is scheduled to 'work' at a particular time of day, or for the animal in orbital flight who performs a perceptual-motor task at the convenience of the experimenter.
The fact that these 'scheduled' work periods occur at times that are different from the 'free-running' periods could possibly influence the results of an experiment, but even if this was not the case their influence might be felt during the acquisition of some learned behaviour in which food was used for reward.
Stated differently, and using this study as an example, it would appear to be less traumatic to schedule a work period at 0800 for monkey B whose natural feeding activity occurred at that time than for monkey A who did most of his feeding at 0500; moreover, in this situation it might be predicted that monkey B would learn more rapidly than monkey A, because of the 'scheduled' training which was reinforced with food more closely approximated the peak period of the 'free-running' feeding cycle. However, as with the other hypotheses arising from this study, this will require further testing. CONCLUSION In conclusion, it can be stated that by using a procedure in which an animal can obtain food by pressing a lever at anytime it desires, rhythmical patterns of feeding behaviour are exhibited in monkeys which are circadian in nature. In addition, the laboratory monkey appears to get all of his daily food requirements during a single major feeding period.
